Unfolding intermediates of the extracellular domain of the interferon gamma receptor.
Reduction of proteins which require disulfide bonds to be stable in the folded state is accompanied by step-wise unfolding. A soluble human interferon gamma receptor produced in Escherichia coli was used to investigate the kinetics of formation of unfolding intermediates. The protein includes 8 cysteine residues forming four disulfide bonds. It was reduced by using either dithiothreitol or the thioredoxin reduction system. Reduction with dithiothreitol resulted in formation of mainly four monomeric unfolding species as visualized by sodium dodecyl sulfate-polyacrylamide gels. The enzymatically catalyzed reaction produced only small amounts of two monomeric products and mostly delivered oligomeric and polymeric forms. In both cases, the ligand binding capacity of the receptor was significantly reduced immediately after appearance of the first intermediate. The intermediates involved interchange of disulfide bonds and did not show ligand binding capacity. Some of them were recognized by specific antibodies which detect conformational epitopes on the native interferon gamma receptor. On the basis of the antibody binding, a preliminary characterization of the formed intermediates was attempted. When the soluble receptor was reduced in the presence of denaturing agents, the reduction products were different from the unfolding intermediates generated in the absence of denaturants.